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0 A ayatem for prepartrvg a fluid Intentad for a medical procadura Oy mixing at least one concentrate 
m pow^ier form with water and a cartrtdge Intended to be usod In aald system. 



20 A system for prepanng a fluid intended for a medical procedure substantisJiy at me ume of use by rmxtng of 
at least one concentrate (ii) m powder form with water The system includes a reservoir (2) for a source f 
water, at least or>e vessel (tO) containing a concentrate m powder form and a concentrate fluKJ orcmt (8) for 
^withdrawing a ^a« quantity of water from the reservoir (2) and passing same through tne vessel CiO) corrtaining 
fvthe coTKenuate (ii> m powoer form m order to dissolve the concentrate to produce a concentrate fluid, and for 
then conoucting the cotk mrate tiuid to a primary fluid circuit ti> commurticating <r»!h the r servoir (2) SO thai 
^ihe produced cor>cemrate fluid ts miKed with the rest o» the water witrwirawn from tne reservoir 2 Irt a or farred 
^emoodimem. the vessel comprises a $eif< mair^ed canndge (iO> containing a Quaniitty of concenuate m powo r 
^torm trier in whicn is suitable lor on treatment procedur The system is mie'^oeo particular for me 
preoaration oi tiu>ds for use m connection ^t\n meotcai pfocedur s such as nemootaivs^s nemooiaif'tiration ano 
nemotin'-ation no^ever *\ may aiso oe usea tor me O'eoaration o* iiuios lor oi^e- '^eO'ca: o^oceoures or 

•rit3»ment£ as 

T*^e ovei't'O'' -nc:jC3es aisc a cart'ioge 'nienoec to oe usee -n me sysie'^ as '"^r ac:-r -^e'^t-onec vesse* 
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Fig. 3 
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Fig. 7 
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OW OONCSmun M POWOm POIM WHN W ATVI Am A CAin^^ 
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WELD Of THE WVENTION 

Th» pmnt mmrtton rMM to a tyvttm for propping • fkud imondod for • medical proc»dur« and. 

f «nor« pMcUtorty. to a $f%wm for propmng sucft a fluid Oy mtxtng of ai loaat ono tu i c— a aa in powdor 
tonn wm wtm. Tho tifWffl of ma pra a a nt invontion it iniondod. in particular, for M praparallon ol fkjida 
tor uao tfi connocten modical procaduraa aucft as hontodiafyaia. hamodMKrabon and hamoAmoon, 
fv avaanoa. tfto ayoMm of tfio praaant mvaniion fnay ba uaad in connaction with tho praparaaon of • 
diafraia fUd for uaa in co nnocton with homodialyais. aa woU aa uaad for praparatMn of rapiacamant flukss 

fo iMd in cc nnaoon with n aiii o fi maii on or hamodiafUtraoon. To thoaa aloHad m ma art it witt ba apparant 
morvow mat tha f/awn of ma p rioo nt i n va nt ion can oo u— d in connoctton wim othar matfcaf procadur— 
or aaiiwa whoro a fUd autabAa for tha irMtmont ia obcainod from mixino of wstar wih at laaat ona 
ujnt aiia a i a n powdar form, aucfi aa. for axampla. tha production of fluaNng fkiid for ciaanir>g of wounds 
andma 

BACKGROUND OP THE INVEI^QN 

In homockalrais oparatiorts. tha blood of a pabam suffaring from impaired kidney function is conducted 

JO atong one side of a parmeabie membrane in a diafyzer device, at tha same time as dialysis fluid is 
rmf^rm^ along the opposit e side of the same membrane. The poiaorts or other waste a ub ata rKes that are 
to be removed from the blood pass with the hefp of diffusion from the blood of the patiara to the dialysis 
fk*d tfvough the permeable membrane. Normally, a certain amount of fluid, primarily water, is also 
w i pi di a w n from the blood so as to bnng about a lowenng of the weigm of the patient. 

39 Hemodiafiitration differs from hemodialysis first and forerT>ost in that a mora permeable fitter membrane 
ts utilized. Concequentty. oreater ultrafiltraoon or withdrawal of fluid from tt>e blood is obtained, which 
makes tt necessary for a part of tr>e ultrafittrata removed to be replaced by a replacement fluid. 
Hemofittraiion differs from hemodialysis and hemodiafittrauon m tt^ax no dialysis fluid is utilized on the 
oppo site side of the permeable membrane ak>ng which the blood is conducted. Instead, mth the help of a 

30 finer, a lar^e quantty of ultrafiltrate is withdrawn from the t>kxx) across the filter memtxarta. which has to be 
reptaoed at least pardy by a corresponding quarmty of replacemem fluid. 

Different types of control systems are normally used for hemodialysis, hemodiafiltra&on and hemofil- 
nbcyi operabo na , respectively. However, they aH have in common that at least or>e con ce ng ata flmd is 
imed wim pure weter in order to produce either the dialysta fluid in connection wim hemodialysis 

30 opmbons. or tfw replacemem ftu^Ss in connection wim hemodiafiltrabon and hemofiltraion oper a bons 
Norm^. the cu ii ci rti aie to be mixed wim water ts prepared in centrakzed preparabon pims and ia than 
trwfarred 10 the poim of Dwtment in large kegs or other co ntain ers. Alternatively, the cune ii uai e may be 
fvepved directly on the spot m targe tanks or tfte Kke before tfte treatmem is to be started Tbua. in either 
wmmo9. the cmce it uat e to be used m me medtcat treatment is prepared m the form of a solubon pnor to 

^ actu^ uaa m co rviection with the medical treatment. At the bme of treatment, the co n cenaai e aoiut>on ts 
tr«n mixed wim water to prowde the desired prepared sokjbon for the particular medical tretfment. 

Exvnples of previously used concentrates, m either powder or kquid form, for use m prepanng such 
pnor art co TKentrate solutions rnay be found, for instance, m U.S. Patent No 3.560.380: U.S. Patent No. 
4 404.102. European Patent Specification EP-Bl-0 022 922: European Patent Application EP-Ai-0 034 9i6 

4$ European Patent Application EP-Ai-0 177 6i4. and PCT Publication No. W085 03435. Farmer. U S. Patent 
No 4.1S8.034 describes an xampte of how such concentrate solutions prepared befor hand can oe used 
tn the pr oaration of a sotunon suitable lor dialysis operations 

Maiof proDiems can arise with sucn pnor an types of cone mrate solutions cxepared prior to m ir 
utilization »n c nnection with medical proceoures due to the fact that cenam concentrates do r>ot always 

sr rerriain ttaote ano or bacteria-iree if preoarea in targ Quantities oetor hand For instance oreciO'tation may 
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itei»wnr>on»d targt mtt» or 0i« ik» Mora aaual «M«n«it it » t»9n!V!limmert 
eamm m m mubon btton aenm uwgt m connection with m«ac« tnmmmtt cm imtM m banana gwww 
sAow^d B lund for sutsstsnuAl psnocSs otf vr^. 



SUMMARY or THE >WVENT>ON 

Th9 pmt nt ir n ^twtion is dirtctid to « tyMm which o^f co m t or mirwnim M l iorwwfton^d 
f e ffWin^n ma ptotioms of tho pnor art by providing • tyttom for preparing a fluid ir«andid tor a madieal 
prooadM mfaattniia»ii H ma tima of uaa by mixing of ai laaat ona co n c anfr a ta in powdar form wtm wa»r. 
Morv par%cUiarty. Via aysiam otf tha praaant wvanbon vtdudaa a aouroa of waiar auch aa a raaan^oir, ai 
laaat ana Maai for c a ttmnnQ a uw i ca n aa ta in powdar form, and a con c »n ua> a fluid cireuiK for withdi awng 
a amai quanity of waiar from ma aourca of waiar and passing sama through tfta ataaf coma intng tha 
f$ co n ci i aa i a «> powdar form i ordar to disaofva tha co n can tr aia to produca a co n ct i uaia fluid, and for than 
oonducfeng 9m cu ri tma ia fiud to a primary fluid circuit id mixad with tha raat of tfta w«*ar withd ia w n 
^orvfi aia aotfca of v^iar. 

Mor* panicularty, in accor O anca with ona asoaa of tha praaant invantion. primary or fint fluid 
oorufcicing mMns is prondad having ona and cornmun testing with tha sourca of watar for withdrawing 

20 mmm from tha aoi^ca and a second and for dafivahng a praparad solution. Tha concantrata fluid circuit 
muom aacond fluid conductmg mw)M which commurttcatas with tha sourca of watar and with an tnlat to 
9m as Mt con t a wg tha con can tr at a in powdar form for introducing watar from tha sourc* of watar into tha 
vaaaal to produca a con ca nti at a fluid contaimng (ftssolvod powdar concantrata and watar. arid third fluid 
oonducang m a ani whch communcatas with tha outlat of tha vassal M with a mixing point ^ tha first fluid 

» conducang maaru tf ttarmadiata tha first and sacond ands tharaof for conducting tha producad cu i cantiaia 
fkad from tha k a s sal into tha first fluid conducting maans to ba mrxad with watar boing conductad 
tharatfvough. to tfwaby produca tha praparad solution for dalivory to tha sacond and of tha flrst fluid 
conducing maans. Maasurmg maans ara providad in the first fluid conducting maans downstraam of tha 
moong pomt for maasunng tha compo si tion of praparad solution obtained by mixing of tha producad 

X concantraia flmd and watar being conductad through the first ftuid corKteicting maans. ar>d flow ragUating 
means ara provided m tha third fluid conducting means wh»ch is rasponsiva to the measunng rT>eans for 
co rt u olhng the flow of concentrate fluid from trie vessel. 

in accortSance with anocfwr aspect of the present invention, the system also irKtudes a sourca of 
aacond c on ce ntrate fluid, and fourth fluid cor>ducting means having a first ertd communicaDr>g with the 

3S soiree of second concentrate fluid and a sacor^ end communicating with pnmary or first fluKf conducting 
means at a second mixmg point intermediate the first and second ends theraof for introducing tha aacor>4 
caxe ri uaie fkad into the pnmary fluid conducting means to be mixed with fkad baing cor^ducted 
therethrough to produce the prepared solution downstieam of the first and second mixing points, the 
prepared adutton thus ba»r>g compnsed of first concentrate fluid producad by conducting watar from the 

40 aouroa of water into tha vessel containing the concent nr ate in powder form and secorvt co n c e n tr a te fluid 
from the source thereof, both which ara mixed with water withdrawn from the source of water through the 
pnmary fluid conducting mearts. 

In accordam with a stin further aspect of tfie present invention, tfw system includes first and sacor>d 
veaseis each contairvr^ a cor>centrite m powdev form. tf>e two cor>centratas t)eir>g different from one 

^ another The two vessels are adapted to be conneaad m the concemrate flmd orcutt through the use of first 
and second co nnection means. The first connection means is provtded at a first location m tha concentrate 
fliad orcuit for corv^ecting tt>e first vessel to tfw concentrate fluid orcutt so as to m troo u ca flmd containing 
water fiom tf>e aourca of water imo tha first vessel to dissolve the first concentrate therem artd to withdraw 
the dissofved first concentrate therefrom. ar>d the second connection means is provided at a sacond 

so tocation m the concantrata fluid circuit for connecting the secory) v ssei to tf>e corKentrat Hmd orcutt so as 
to introduce fluid containing water from the source Of water tmo the secor>d vessel to dissolve the second 
concentr le ar>d to witnoraw fluid contamtng the dissolved second cone ntrate from me secono v ssei. The 
first ana secor>o coniiectron means are diff rent from on anotn r so that the first vessel ts oniy 
conneciaOie Dy tn first c nn cuon means lo ir>e concentrat fluid circuit at the first locanon. ano tne 

iz second V ssei i$ nty conneciaoie by ine $ cono conn ction means to th concentrate Kuid Circuit at the 
secono tocaiton Conveniently in accoroance »'in a or i rr o emoodtmeni the ttrsi and second connection 
'^eans :?mDt!se f»f5t ana secono noioers *'tn me *irs: noioe* oetng configures tc Dniy noto a vcsse* navmg 
'"c yjTBvof ?» f^e /esse ar^a tne seco^c noioe' oemg contigjraiec tr oniv note a -esse* navmg 
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povKlv fonn incioo>t an mist ct th9 top thOfMf •nd ^ oudot it tho bociofn vwoof. viV) 0)o vms9( Dochq 
mrmgta m nm co n co < w« o fiud orcun to thai wmm w mw w n from mo sourco of w«ior is imroducod imo 

f mo lop of M mol to product • c or K trnr o to flmd co n tai Air^Q disso»vod powdor co n co r nrn o. M to mat 
mo producod c on cmumm fimd ts ■wm dro wn from mo bottom of tho vossoi ar^ conductod to Iho pnmary 
fkad conduc»n9 m o ans to Do mixod «*m wotor Poing cor>ductod thofo m rough to product tho proparod 
soiuoon. m this mwisf . wator is cortductod through tht vtssol from tho top moroof to tho bottom thoroof t 
thors^y mmrmn ar¥) provido a roioovoiy cortsism cor)contrst»on lovoi of dissofvod powdor co n co rnrato 

^0 bomp tfwoduood into tho pnmary ftmd corKSuctmg moans. 

Wim mo sysiom of iho prosont mvontion, tf^ soJOtvon or fluid for tho modical feroiimont con thus bo 
proparod drocOy tt mo pomt of troaimont snd suCkttantiaHy at or |ust pnor to troatmont tMgmrMng. Such a 
syswn tfv acco i da r KO wim tho prosont invont io n thus avoNls tho nocossity of propahng largo quarntttos of 
conoonras aoiutiorta tn bqutd form, which would othorwiso rosult tn soma of tho concomitant probioms 

«s ma mi onod abovo. 



BWEP OCSCTtPTlON Of THE DRAWINGS 

K Ths prsa»nt tnvomKy) can bo more fully appreciated wim reference to the following detailed description. 
wt>ich refers to the attached drawings m which: 

FIGS 1^ illustrate four alternative embodiments of the system m accordance witti the present 
irvtverT&on for prepanng a fluid for a medical procedure by mixing of a cor>cenirate m powder form witti 

» FIG. 5 iltustraws a further alterrutive arrangement for the system of the present invention in wh<n the 

fimd IS prepared siartirtg wim or>e concentrate in powder form and a sacc.*') cor>contrato tn liquid form 

F)G. 6 iiiustrstes a still furtrter arrar>gemem for the system in accordance wim the presem invermon 
wn<h again utilizes a concentrate m powder form and a concentrate m liquid form, the system of FIG. 6 
botrtg particularly adapted for use m connection with a hemodialysts-type of treatment. 

30 FIG 7 illustrates a cartridge intended to be used m any of tr>e alternative system arrangements 

sr>own tn FIGS t-6. the cartndge being shown mounted m a holder therefor. 

FIG. 8 illustrates a stilt further arrangement for the system m accordance with the present mverttton m 
wnicn two difforent concentrates m powder form are utilized m connection with a further concentrate m 
iiouid form tor preparing a fluid for a medical procedure 

D6SCWIPTI0N OF THE PREFERRED EMBODIMENTS 

Refemng now to tr^ drawings, wtterein tike refererKO characters represem like elements, there is 
40 sr^own vtfious alternative arrar^mems for systems m accordance wim tho present invention for proparvig 
a fkiKS for a medical procedure by mixing of at least one concentrate m powder form wim water. As the 
system of tho presem invonbon is imenoed. in particular, for mo preparation of dialysis fluids for 
hemodialysis operations, the system will be descnbod matnfy wim reference to such an operation. Howover. 
ft will be appreoated by those smiled in the an that, wim minor modifications, the system of the present 
«s invention may also be used for the preparation of replacement fluids used m connection wim homofiltratiorr 
m)6f0t hemodiafiftrat>on operations as well Stilt further, to those skilled m the art. it will be apparent that the 
system m accordance wim the present invention can also be used m connection wim other medical 
treatments or procedures 

m connection wtm hemodialysis operations, me dialysis fluid m accordarKe wim the present invention 
sc (as well as replacement fluids for r>emodiafiitration and hemof titration ooerationsi typically may comprise a 
Ourifieo solution containing bicarbonate such as sodium bicarbonat . together with salt compound sucn as 
sodium Chloride or. optionally, other alkali or other alkali earth cntonoes With such diatysis solutions 
containing otcaroonate there i$ a rtsK of precipitation f me bicarbonate pantcuiariy m such instances 
«rn re the dialysis fluid wiin oicarDonate ts or oared at central oroc ssmg plants or m targe Quantities at a 
!f treatrr^en! tacii'ty The system in accofOance win me pres nt <nv nnon minimizes sucn orooiems ot 
D'ectDtiai'Or. ana o- c' Dacter:a ^j'Ovvtn oy O'eoanng me HuiO fc meoicai treaimeni oy mmng ot at teas: 
z'^i '.D'^re'^traie •'^ Do^oe- *?"" *a!e' iuostantian*. at time o» treatmen* 

.i*- nr.A •: FiG ' '^(r'-r r sncA*" y^e ar^af^gerne'^t 'O' s.-sic^ actcoance "^s o ese*** 



0 27t 100 



tfiw<» t tton m wncn m«r« is providM • pnmary flmd condwt or duct 1 ««tttch ongincM from a ftMiM sourc* 
of waw. fucn as a Mquk) rotarvoir 2. As it known, tha bquid rosarvotr 2 mcludM an trm 1S for tfiMOucbon 
of pura vatar tftaramio. for axamoia. from a rw^fm oamom umt Tha mam conduit i t$ providad with a 
tfiroRhng macnamam or davica 3. a prataura gauga 4. a pump S and a daaarabng dawca 6. Tha daaarabon 
s davica 6 typcalty if providad with an air out»at 16. This outtat may Da m Aract communcaaon wtm tha 
acmoaphara. but. prafarabiy. is rn commumcstion with a discharga via a auction pump (not sr^own). Tha 
mam duct t tnctudas an outiat 17 for tha praoarad aoHibon obtainad m tha m«inar daschbad mora fully 
nar a mda^ow. Tha outiat 17 for tha praparad solution may. for .axvnpia. ba paasad diractty to ona stda of a 
diafysar unit. 

Tha ar rangamam thus far dascnbad. mctuding tha componams tharaof. is wa l l kn own in pnor art 
syatams for mmng of purifiad watar with a pravioualy praparad liqi^ concantrata to prapar a fiu»d for a 
madical procadura or traaimani Typically. ^ tuch phor art syatams. tha praviously praparad liquid 
cc r Ka m ia^ is imroducad mto tha main conduit loading from tha raaarvoir ai a point upstraam of tha pump 
irtaram so that tha pump wiU draw liquid con can tr at a from its sourca. This, for axampia. is srK>wn in tha 

*5 syatam discioaad m U.S. Patant No. 4.156.034. which is haraby mcorporatad by rafaranca. 

m acoordanca with tha praaam i m ^antton. tha systam atso iridudas a cu i> ca « mai a fluid circuit which, for 
axampia. may ba comprisad of a fluid conduit or duct 8 which orgtnatas at ona and from tha liquid raaarvotr 
2. such as by maans of a suction nozzia 9 which has baan insartad tharainto. Tha othar and of tha 
co r Ka n uat a fluid duct 8 joins tha mam fluid lina 1 at a mixing point 7 wttich is intarmadiata tha rasarvoir 2 

30 and tha outiat and 17 of tha rrtain lina 1. Tha concantr a ta fluid conduit 8 includas tharain a column or 

10 wTucti comams a concantrat 1 1 in powdar form arrartgad batwaan two partida Altars 12. in oparaDon. a 
portxm of tha water m tha rasarvoir 2 is drawn off through ,tha cortcantrata fluid circuit 8 and is introduced 
mto tha top of tha column or vassal 10 to ba conductad downwardly toward tha bottom tharaof. Tha 
co r Ka u ata itna 8 ar>d column 10 ara suitably dimansionad in such a manr>ar that as tha watar drawn trno tha 

29 concantrata fluid orcutt 8 is corxhictad downwardly ttwough tf^ column 10. a substantially saturated 
soCubon of tha powder concentrate m water is obtainad. to thus produce a concantrata fluid which is than 
conducted from the column 10 and introduced mto the main lir^e 1 at mixing point 7. In tfus regard, a How 
regulating device 13 is provided m the portion of the concentrate flmd conduit 8 irttermediate the coH^mn iO 
ar>d mixing point 7 for controlling the flow of the produced co ncentrate solution from tf>e column 10 irno the 

00 main lir>e 1 . A corxluctivtty meter or other measunr>g device 14 is provided in the main Una 1 dow ns tream 
of tha mixing point 7 for monttonng the composition of the prepared solution ar>d for then controlNng th 
flow regulating device 13. in this manner, it is possible to accurately control tt^e ultimat mtxtur of 
produced fluid concentrate with tt>e water being conduaed from the reservoir 2 through the mam ltr>e i. 
even if the cor^cemrate m powder form were to dissolve to different extents or degrees of saturaton by 
virtue of the water beirtg conducted through the corKontrate fluid circuit 8. Instead of a conductivity 
measurement, trie measuring device 14 could measure a different property or parameter, such as 
temperature. pH. or even some otr>er parameter. 

Tha flow regulating device 13 may conveniently comprise a simple adjustable throttling device as 
shown m FIG. 1. This is advantageous m that it results m a simple overall design for the system since a 

40 sirtgia pump 5 can ba empk>yed for withdrawing watar from mm reservoir for both the main flow through line 
1 and for production of the concentrate fluid m flmd conduit 8. Specifically, by vrangmg tha pump 5 for the 
suction of water m the mam hne 1 downstream of the mixing pomt 7. the pump 5 servas to witr^aw wat r 
fijm the reservoir 2 partty mrough tr>e mam iir>e 1. and partly imArectty form the same source via th 
corKamrate flmd circuit 8. Furhter. wtm the throttling device 3 provided m the rrtam lir>a i t>atween th 

«$ source of water and the mixing pomt 7. ar^d the deaerator device 6 is tocated m the mam duct downstreann 
of the pump S. as srK>wn m FiG. i. the same pump 5 can also be used for deaeration of the prepared fluid 
For tr>e preparation of dialysis fluid. tt>e pump 5 is operative to handle flow rates up to at least 500 mi/mtn. 
and more preferably, up to aoproximataly 1.000 mi/min. m the mam lir>e 1 downstream of mixing pomt 7. 
whereas the flow regulating means 13 is operative to handle flow rates up to approximately 40 ml mm and 

%c tn any v nt. at least 30 mt mm at flow rates of approximst ly 1 .000 ml mm m me mam line 

Th system shown m FIG 2 operates m prmcioie m m same mann r as mat according to F»G i 
Thus, the sam reference numerals nave Oe n ut»lii d f corresponding comoon nts as were used » tri 
fesoect I the emoooim nt shown m FiG 1 To me extern mat any i me comoonents nav oeen mooifie i 
SUCH compon ni£ nave oeen moicaieo mr ugn me use ot the lene' "a" aiief me reier nee numeral 

•i Tr>e sysiem snown m FiG 2 OiH res from inai accoromg to FiG i mamiy tnrougn me emotoymem o* a 

'^i»ing pump 13a as the fiQw regulating oevice otace oi me mrottie aevce O ef^o'ovec tne 
r^Dooi^en* D» PiG ^ ir "^t? jonneci'On •! nas Dee'* acorocriait r; ais' O'Cvioe 3 soer a- jeae'ar 
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m i m ^/tO m or mm M too of M po^Oor ux i cimf column or vmm tO. A sucfton brm or duct 
If « cw did « m cr^ ID M 18 at M oMr ond to tho co n comj— conduit • « a pomt upanam 
of M iucaon pur^ 13a. Tha suction ino 19 aiao mdudaa a hytfiopfW K Mtar 20 maratfi. In manner, 
aicaffi praaava « prodbcad ippfopria»»y in tha suct»on lina 19 tfwough ma aid of ma punp i3a «mcn 

f 9M faoMaM naaai aiion of ma tyttam. aapaoatty dunng mn-uQ. Whon ma column 10 fm baan locaMy 
daaaraM. any hquid drawn tfno ma lina i9 wiD ba btodtad or tiopoad upon iMcfwig ma hydrophooc fftiar 
20 and. mua. io«d oi^ ba wim dra wn from ma column 10 via ma concamraM conduit B. Should any 
mm m or omar gas oa Ivmad m ma column iO during oparabon. mit normally would ramam m ma 
Mppai w i uai part of ma ooUm 10. marafora* wfU not ditturb any suteaquant maaauramant Of coma, tha 

to liiBMiii acc ordin g lo RQ. 2 may alao tfiduda maans (not shown) for tha daaarabon of tha main aaaam 
baav eonducM mrough ma pnmary or mam bna 1. 

Tha ainam acco iding lo FIG. 3 alao c ofra sp on ds in phncspia to that tOuatratad in FIOS. 1 and 2 and. 
ffmlofa* ma aama lafaianca numarals hava baan usad wim raapact lo tha sama c o mp onam s . Modrfiad 
a ^monm ^ hava baan Micafad through tha uaa of tha additional Mar *b*. Tha syttam o« FIG. 3 diffars 

t| from IM of FIG. 2 in that ma daaaration or suction lina 19 hu baan rapiacad wim a daaaration lina I9b 
wNch adudas a hy^ophobi c ittar 20 arrvigad tharam logaihar wim an ad iuatabia throttla davica 21. Alao. 
m coTMt 10 ma dsaaraaon fna 19 shown m FKj.. tha Kna 19b doaa not opan di'actly into tha concantrata 
ovtfut a bu ramv. connmimaias wim tha mam Sna i immadiataiy upstraam of tha pump 5 ar)d 
dD w maaOT of tha avocia davica 3. m ordar that tha hydrophobic fiitar 20 should not ba sobtactad to the 

K anM fwgaava daaarabon prassura during normal oparation. tha throttta davica 2i prafarabty is adapted so 
mat It « capable of bemg doaed completely wnen daaaration of the column 10 has been completed. 

FK3. 4 shows a furiher aftarrrabve arrangement for the corKe n tr at e powder column 10 and suction duct 
19. y> 9w mr^ement the hydrophobic filter 20 has been replaced by or alternatively used in combination 
wim. m ai^mve body or matarial 22 provided within the housing therefor, designated by the r9f9r9r)c 

29 owadar 20c. wM) is adaptad to expar>d upon water being drawn into the housing 20c to thus closa off 
Hriher flow meietN o ugh. Thus, wim this arrangement, the Kne 19 is effectively dosed after complete 
fl a a i ' B tir* by mear^s of tr^ expansion of the body 22. 

Thus, ft wil be appreaatad that in accordance wim the embodiments of the system shown m RGS. 2. 3 
«)d 4. a aa pgata ventmg vrv^gement is provided m the column 10. More particularly, the column 10 is 

X gyovoed wim a separate vent opening 18 which preferably is arranged at or near the highest point of me 
coMnn 10. Daaeration of the system is further facibtated mrough the aid of a si^on Hne 19 ongtnattng 
from me vent opening 18 m the column and preferably provided with a hydrophobic filter or omer shut-off 
devica for the tkwd. In mis mwm. any irregular discharge during normal operation of fluid concantrata 
through the suct>on bne 19 »$ preventad. Further, me suction duct 19 connected to the vent opening 18 m 

3S tr« coiunn iO c^ commurttcate either wim me cor^entrate conduit 8 or directly wim the main line i. in 
each instar^ce. such communication should take piaca appropriately just upstream of me suction pump i3a 
or 5 installed m the respectn^ conduit 8 or 1. 

Further, m accordartce wim the preferred embodiments of the present invention, it ts-to be noted that 
water is viMducad wm the concentrate powder column 10 at the top of the column 10 and conducted 

« downw yd ty to the bottom thereof. This is preferably m order to maintain and provide a relatively constant 
concantrabon level of dissolved powder concentrate mto the primary fluid line 1 However, it should also be 
mraoMd that water withdrawn into the concentrate fluid line 8 could ba conducted through the powder 
coitfnn 10 from ftm bottom toward the top. bom m connection wim normal operation as well as m 
corviaction wim mital pnmmg of the system 

4$ Sett further, it should be appreaatad that the primary fluid line i and concentrate fluid line 8 could bom 
be co nr>ected Orect^y to a source of water such as a tap water system, tor example, by means of a T* 
coupling, instead of to a reservoir which is supplied wim water. Furthermore, it ahouid also be appreaatad 
that the pnm^ fluid kne i concentrate fluid bne 8 could be cormected to different sources of wat r. 
although it is preferable mat they both be connected to a common source of water such as reservoir 2 as 

so Shown m FIGS t-4 

In certain mstancas tf>e soiuit n f r a med»cai procedur or treaim m ts to be prepared from mora man 
one concentrate. Such as tor eMampic me Oiaiysis soiuuon disclosed m the aforementioned European 
oat nt soecification EP-Bi-O 022 922 In sucn situations m accordance with the present invention, the more 
staoic concentrate may oe provio o m a itQuiO form ano the I ss staple concentrate or cone niratcs 
Dfovioeo trx Dowo f lorm In tms r garo PiG S illustrates 3 mooifi 0 System in accoroance «»m tne present 
■nventiQ'^ 'O' oreoanng a solution »oi a Tieatcai pfoceoure or ir atmen? m wnicn me solution* 'S o'eoarec 
•r:-^ rne concenuate Do**oe' anc one concentrate n douic to'm Aoair .n FiG 5 tr^e sa^e 

:na:ac!e'r nave oeer jser az ^ »">f- -e^a-'^''^^ 'n^yes cut w::n me acsec tet'p' oe^Q -Str- 
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to OMjQnnv "^oOitisd coT^oonvnts- 

m accoroinc* «fih m modifM system snown m FIG. S. a sutaM f tf vo w 2 « providad from wt^cn 
fkud for orooarmg a $okM> tt condudod. on tM on% hand, via a main or pnmary canduit l arKl. on iha 
c^fm hand. mrouQh a concamrata ocurt or conduit 80 comaining a powdar co n c»nua » column lOd tharain. 

s Tha c or> ca n !iaia corxSut 8d commumcatas witn ma main cor^mt t at a mixing poirn 7. Maw for ragukating 
ma flow of fimd m ma mam conduit i and for daaaration. rvapactivaty. hava baan aidicaiad Oy a tingia 
raciangia mamad 3d. 5d. 6d. A conductivity matar or omar maasunr>g davica t$ aR)v»dad in tha rnam 
cor^t 1. as mdicatad by ma rafaranca numarai i4d. Tha conductivtty matar or oiiar maaavtng davca 
t4d la adapiad to contrei a flow raguiating davica I3d pro^ridad n ma concarvcrata conduit 8d dowrtuMam 

^0 of ma powdar cc n ca n tiai a column lOd. If tha flow raguiatng davca i3d compnaat a mroma. such throitia 
13 Mwn m R6. 1. tha throctia davica 3d mould ba locatad upatraam of tha rmidng pomt 7. R wM thus ba 
appraoaiad thai ma forago in g daachpbon of tha tyftam acco r ding to FIG. S fubitaraaHy co rra ap orwaa wim 
tha tysiama d aac nbad haramabova wim rafaranca to FIGS. 1-4. m ma tystam of Fia 5. howavar. a aacond 
miMig pomt 23 is providad downatraam of tfia cor^fuctwity matar I4d. At mixing point 23. a aacond 

*$ co n ca » iuai a fkad is introducad into ma main duct via a aacond con ca ntr ai a condurt or duct 24 whicn 
commMcaM wrm a tourca of aacond con can u ai a 25. which, in this inatanca. la in a iquid form, Tha flow 
of c on ciiua M through tha aacond cyKantr ata duct 24 ia ragutatad wim ma aid of a conductivity matar or 
othar maatunng davica 26 providad in tha main corvlmt 1 artd wtMch controlt a flow ragutatmg davica 427 
prov^sad m tha aacond co nca n tr ata duct 24 For ultimata monttonrig of tha praparad Kkition. a pH matar 28 

K rnay ba irtstailad m ma mam corKlutt i . N coryJuctivity. pH. tamparature. or any othar paramatar utilizad for 
co n tf oii mg tha flow of concantratas mrough thair raspactiva conduits 8d. 24 do not agraa or corraspond wim 
tha da«rad vaiua. tha praparad flw.d is passad via a bypass vaiva 29 diractty to a dttcharga (not shown). If . 
on ma omar har>d. all of tna paramatars ara corraa or in accordanca wim .thatr dastrad vaiuas. tha praparad 
soluDon IS passad via vaiva 30 to ma actual point of traatmant for axampla. a dialyzar. 

ts Thus, it wiu ba appraoatad that if two cortcantratats ara to ba cortductad to ma mam duct i at two 
saoarata mixmg points 7. 23 i^ ma main conduit 1 for mixir>g wim ma fluid baing ccmductad through tha 
mam conduit i. corxluctvity matars or othar maasuring davicas I4d. 26 for aconaa morutonr^ of tha 
compositKm of tha praparad solution upstraam as wall as down straam of the sacorvl mixir^g poirn 23 may 
aporopnataly ba arrangad m tha mam duct 1 and. m particular, arrangad d o w nsu a aia of tha raspactva 

X mixmg pomt 7 wim wftich tha cor^amraia conduit 8d commumcatas. 

FIG- 6 shows a still furmar modifiad systam m accordanca wim tha pnnctpias of tha prasant irwantion 
wntch 1$ particularty mtarKSM for usa m connaction with preparation of a dialysis fluid for use m cormaction 
wim a hamodiatysis operation. Qnca again, the same refarenca charaaars rtava bean used to dasignata Itk 
comportants. wtm tha added character *e' being included wim respect to modAad compor>ants- The 

X systam sf>own m FIG. 6 is similar to mat in accordanca with FIG. 5 m that it is used to prepare a solution 
from two different cor>centratas. one in liquid form and one m powder form. The systam of FIG. 6 differs 
from FIG. 5. however, wim respect to the location tt>e concentrate fluids obtained from tf>e liquid and 
powder sourcaa are introduced mto the mam duct or conduit i. 

m accordartca wim the system of FIG. 6. water for use m prepanng the dialysis fluid is introduced to a 

40 haatmg vessel or reaarvoir 2 for heating the water to the desired temperature. From the heatmg veaael or 
raaervoir 2. me main part of the water uaed m prepanng the dialysis flmd is cortductad from the reaarvoir 2 
through a mam or primary cor^uit i . In the mam corKSuit 1. tf^a flow is degased by means of a throttte 3e 
and. a pump 5e and a deaarator 6a. shown together m FiG. 6 aa a single rectang^. A bquid concentrate 
ime or duct 24e communicates wtm the mam conduit t at a mixmg pomt 23e dowraeaam of the throttle 3e 

«s and the rectangle 5e. 6e The concentrate duct 24e includes a concentrate pump 27a therein whch pumps 
a liqu*d coTKantrata from a liquid concantrata contair>er 25e. The conductivity -ot the mixture after 
introduction of the liquid concentrate is measured m the mam conduit i by means o' a conductivity mater 
26e which controls the pump 27e. 

A smaller portion of the water m me reservoir 2 is led mrough a concentrate fHxd arcutt compnsed of a 

sc concentrate conduit Be A column or vessel iO containing corKentrate m oowoer lorm is provtoed m me 
cjfK mrate cor»dutt Be so tnat. as with the otn r moodimenis discussed heremadove. tr>e smaller portion 
ot water witndrawn from the reservoir 2 ts led througn the column iO from the do toward tne bottom 
tn reof and Uom in re mrougn a continuation oi me concentrate conouit 8e to a oxKentrat pump i3e 
Ffom tne Dumo i3e the concentrate MutO ootam c from tne vessel lO is tn n conducted ic tne '▼^ain 

tt concuit I at a mtKing ooint 7 where m ts 'thk a witn tne mam flow or water from tT>e r servos 2 '•nicr* 
-rz^uoes me nouto concentrate tne' »n The conouctivity is tnereatt r measti'ec we agai^* jitu^^ng x^e 
rr'^o^^rtivtv tieie* vvn.c^ csntf.^iE :ne oumc i3e tne ronceni^aie conouti Se 
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■r» tmrgte m ih9 mmn cendurt i Oownt u —m of M second mixmg point 7«. Out upmam of « bypass 
va»v« 299 and • mam vi»vo 30a ovough whcfi ma tyatam may bo co nnociod to a diatyw It (ho 
moaatfomonti oocamod in 9m Tiam conduit i from iho conducovfty motors 26o. i4o. 3la and^v ff>o pH 
moiar 28a aro not m occord ««t> mo doatrod vaiuos. mo mam va»vo 30o is doaod and vah« 29a oponod. 
5 For m4 pi^wao. mo conducbvity motors 26o. i4o. 3io and pH motor 28a aro ott shown as coaooiling 
29a and 30o. Aimough mo varxM motors for moasunng trto propofbos of tho flmd boing oaaductod 
through mam condut 1 proforabiy control tho vaivos 29o and 30a. it witl also bo aoproDOtod M it is 
ooosibia msioad to control ono or mora of tho pumps So. I3a and 27a to stop tho conduction ol fluid 
through mo varKhis conduts. 

Tho syMm shown m RG. 6 also inctudos moans for mmal pnming of tfio systom and. in partial . tho 
po«^ co T Konua io column, as woH as moans for dismfoction or stohknbon of mo systant Mor 
partcutarty. downsboam of tho powdar oa n co ntt no cokimn 10. moro is prov«M a bypass or prinang bno 
68 co nnodod to mo cu f co i iuaio conduit 8o and tho mam conduit 1 downstroam of tho throttoSo and 
uDStroam of mo pumgdoaraator roctanglo Sg. 6g. A vatvo 32 is providod at tho point that mo prining tino 

*$ 66 IS co nnoctad lo mo co n co nb ot o conduit 6o. Whon tho systom. ospooolly mo dry column 10. « to do 
mitialty prwr>od vim wmm from mo hoabng vo ts oi or rosorvoir 2. mo volvo 32 is oponod togothar wim a 
aocond va^ 33. bom cam ofiad by a prosauro twitch or button 34. Tho two vafvos 32. 33 aro ta^t opon 
unbl waior roachos tho pomt 35 whora tho byftfss ino joins mo co n con u a to conduit 8o. Thoroahor. mo two 
vofvoa 32, 33 aro ctoaod and mo wator. which is now a con co ntr at a fluid containing dissotvod powdor 

X co n c oi waio mormn. may continuo ttvough mo concantrato condmt 8o to tho pump l3o. An ai|ustable 
mrookng dovco 41 may afso bo providod in tho priming br^o 66 in parallol to tr>a vaNo 33. This arrangom nt 
mus faoktatos imbal doarabon of tho systom by virtue of air t>amg drawn from mo vossot and irooducad 
into mo mmr^itrm 1 upstroam of tho doarator 6o. 

For dismfocoon or starilizabon of mo systom. mo powdor cor^contrsto vossol or column 10 is ivmovod 

is from mo concontrato fhiid circuit 8e. and mo onds of tho cor>contraDon conduit 8o normolly connactod to 
mo vossol 10 aro mstoad cormodod to corw>oct)on poirtts 36 ar^ 37. rospoctivoly. of soparata stanfizstion 
tonouits or knos 40 and 42. Tho hquid cor<ontrata comamor 25o is ais romovod. and mo a x> c o< «KO duct 
24o connoctad to a connection point 38e in fluid communication wim the stohttxation br>o 42. Furtfvrmore. 
tho start poim 39 of tho concentrate conduit 8e. normally cormoaed to tM hoabng vossol or resen«ir 2. is 

X instead connected to a source of disinfection liquid (not shown^ In this monnor. disinfecbon bquitf is fed 
mrough me starting brarKh of the concentrate cor>duit 8e to trie connecbon point 36 whore it is conducted 
mrougn the steniizabon line 40 to the valve 32. From valve 32. the disinfecbon liquid is conducted either 
mrough the valve 33 or through me parallel vaive 4i. m me nature of an adiunabie throtttir>g devtci. to me 
main conduit i From the mam cornSuit i. me disinfection liquid then passes through the mronte device 3e. 

» Dump So and deaerator 6e until it reaches the mixmg pomt 23e. At mixing pomt 23e. or>e pan of the 
dismfecbon iK^uid is conducted mrough me corKontrae tine 24e via pump 27e. which has no» been 
reversed. The conconbate tine 24e. now cormected to connecbon pomt 38e m tho stohtization conduit 42. 
serves to cor^duct tho dismfoction liquid mrough line 42 to the pomt 37 which is attached to me io«er part 
of the concentrate corKSuit 8e. From there, tho disinfection liquid corrtinues through the corKa nba bon 

^ conduit 8e via pump i3e and back to me mam conduit i. where it meets tho rest of the flow of diaHecbon 
uquKS being corKSuctod through me mam conduit 1 from me mtxir^ point 23e. The dismfecbon liq»d then 
commues mrough the mam cor>duit i to the end valve 30e. 

n will thus be appreciated that the various conduits, deaerabon of de-gasmg devices, pumps and meters 
of me system, which are all reusable, can easily be disinfected or stehlued for subsequent beatfnent 

4S operations. This is accomplished simply by removing tt>e soi^es of corKomrate. wttich are gmraiiy 
des*gneq so as to contain a qi^antity of concentrate sutabte for or>e treatment operabon alone, ano 
corv^ocbng the concentrate cor>duits or lines 8e. 24e normally conr^ected to ttm cor>centrate sources 10. 2Se 
to additional disinfectant lines 40. 42 ar>d to a source of disinfection or stentong fluid. The addibonai 
disinfectant cornsutts 40. 42 are suitably arranged and conneaed to the remaining compor>erTti of me 

50 system to insure mat disinfection solution is conducted mroughout an of the reusable components, namely, 
me conoutt imes i. 8e. 24e me van us meters i^e 26e. 28e. 3ie. and d -gasmg ar^d dea ratron devices 
and pumps 3e. Se. Se. I3e 27e 

Furm r in accordance with the present mv nnon in powdei concentrate columns or v sscis lO uitiizeo 
n tne various mpodiments oescnoeo neretnaoov may cony mentiy D »n tn form ol a seit-contam 0 
:anr<oge contatnmg a Quantity oi oowoef cone ntrai ih rem sunaoi »or one treaimen! ofoceoufe t'^e 
:anfoge De«ng toiaiiy cioseo ana Drov.oea *viin oenetraoie memoranes at *ts jdd f miet anc 'ts 'o**' out»e' 
are acaote': ic be oenevaiec o\ su'taoie con'^ecT-on nevce* *0' tne cas o* me tonou ' ^ - 
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DMn txoosM to raftsDon such M 9amm« raMbon Fig. 7 Shows sucti • canndQS iQf. u «•« as s hokssr 
43 ihMiw. wftcft « SMoalty consMM to accomodatt a carMgt of a parMiiar confftgufabon. 

As srwwn m RG. 7. tha cvtndga column lOr comonsas a ciosad vassal providad witn panatraO*a 
mmwu m 62. 6* ai its Moom trm and and rts lowar outttt and. raspacwaiy. Wfthtn iha canhdga vassal, 
ihora IS provioad a suocty of powdar concamra-ia of sutficiant quantity so u to ba suitabia for a sing*a 
raamnt. For ratwica. m connacbon with praoarabon of a dialysis fluid or aoiubon. wm c or> ca < iuata m 
powdar form may conift of sodium bcvtortata matahs' and tha Quantity tharaof containad in iha eartndga 
would Da on tha ordar of magnmida ol 400-900 grams and. mora prafarabty. approxtmaMy 000 grams. 
Also. comants of tha c«hdga lOf ara prafaraWy stariiixad. aucb as by moans of gamma radiabon. 

Furthar. in tfdar to oMn m ovan flow of flmd through tha powdar concantrata vassal or coMnn lOf 
Ml. tfM. a uniform aoiubon of tha powdar in tha fluid, it has baan found that thara is a prafaraM mimmtfTi 
sua for tho powdar cu i ta ri uata . For many matariats. arid aspaoalhr bicarbonata matarials. it has 
totftd ihtt M pMtdas of powdar should ba of a stzo of at laast 100 microns ( u ). and prtfarabiy 
n>m 150 mcrnis ( u ). A minor Wanding m of smailar parbdas may. howavor. ba accaptabla. m this 
ra^ds. a suitaoia m«iuro. for axwnpia. may ba compnaad of powdar parbcias having s sixa of batwaan 
130 and 500 moorts ( u ). 

Tha c^ tridga lOf is adapcad to ba moumad »n a hoidar 43 providad with a pair of uppar and io«^ 
aw«v^ 44 »id 45 moumad on a suitaWa support itructura 50. Tha arms 44. 45 ara providad with 
spiiia ctf wactor i 46 m)6 47. ra ap acbvaly. whch ara intandad to panatrata tha mambranas 62. 64 at ma 
20 Uppar mlat «x) tha lowor outiat of tha dosad cartridga vassal lOf. m thts regards, tha uppar tnlat andjo war 
ouOat of tha c* trk>ga tOf wa aach providad with an outwardly orotruding mppia havmg the panatrabia 
mambrws 62. 64 tharain. which nipples ara adapted to ba raceiveu :r. isuitabia recesses m the arms 44. 
45 so that tha end of the spilte connectors 46. 47 may penetrate same when the arms 44. 45 are swujg 
tfito essentially horirontal positions to hold the cartridge lOf. in this regards, the spacing between the arms 
» 44. 45 is such as to correspond to the height of the cartridge lOf The upper or mlet spike 46 is imanded to 
be connected to the conduit in the concentrate «uid circuit 8e which is upstream of the cartridge 10 as 
shown m FK5 6. whereas tha outlet spike 47 is intended to be attached lo the concertrate conduit whK^his 
downstrewn of the cvtndge 10 in the Ruid concentrate circuit 8e. It will thus be appreciated that connection 
of the cartridge lOf m the Drcuii 8e is accomplished relatively easily by moving the arms 44. 45 apart. 
X posrtioning the cartndge lOf therebetween and then moving the arms 44. 45 into honzontal. parallal. 
posrtior^s so that the spikes 46. 47 penetrate the membrar>es 62. 64 * 

When the system m accordance with the present invention is to be sterilized or disinfecied. it win be 
appreciated with reference to FIG. 7 that it is a relatively simple operation to remove the cartndge lOf and 
to connect the spike 46 to amppie 46 and the spike 47 to a nipple 49 mounted on the support structure 60 
3S for the c^ndge lOf. The nipples 46 and 49 correspond to the connection pointt 36 and 37. respecbveiy. 
whch ve schamaDcally shown in RG. 6. 

When tfi accurate regulation of a plurality of substances which are to be inckided m a P ^y^ffJ ^^*^ 
for a medical treaimem is desired, two or more columns or other vessels 10 of powder concentrates of 
different typea may be ^ranged m the concentrate fluid circuit 6. for example, one column for each of me 
40 pnnopsi substances to be included in or mixed with the water for preparabon of the prepared aofcibon. m 
this instance, each of the columns 10 for the respective powder concentrates may be of a diswct 
configuration, such as. disbnct wim ragard to shape, the manner of connecbo n or some other li ke ^f^^ hner. 
so that each cokimn or other vessel 10 of powder concentrate wh«h is to be connected to the system may 
only ba connected at the correct point or locabon withm the system. 
4S Conve^ily. mis may ba accomplished through the use of different size cartndges lOf and ^^•^ 
hok)ers 43 of the type shown in FIG 7 m whch the spacing between the arms 44, 45 is different for the 
respective, different size cartridges lOf containtfig powder concentrates 

For instance- FIG 8 schematically shows a sbll further arrangement for a system m accordance 
presem invention m which two difl rent substances .n the form f powder concentrates, as well as a i»Qu»a 
concenirate. are used m preparing a solution for a medical treatment Again, the same retererKa cnaracters 
are used m FiG 8. but *.th the addition of the character -g" th reatier to indicate mod.iiOd comoonents 
More soecificaiiy the $y$i m o« FIG 8 is particularly useful m connection witn pr partog a dialysis lutO or 
a dialysis ooarat.on which includes two columns or v sseis of powder material, one .nciuO.ng a o*carix)nate 
mater.a: ano on .nciuOirtQ a Salt solution, sucn as sodtum cnionoe as wen as a i*auiO concentrate sucn as 

At :an oes- oe see'^ PiQ 8 me two colurT^ns lOg anc tOr comatnmg oowoc rcicenirate a^^e j^e 
.-r-n 'Pii-contamec cafv oges sirn«iar to mat Enowr FiG 7 e«cer* f^ar *^e\ a^e ^ 
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Oq so ffV! Mcrt will r9c«tv« I pOHion Of tho ««tor dirtctod from M hMbng v«ts*t or rotorvoir 2. Tho w«itf 
wtf^drown froni trio rviorvoir 2 throu^f^ th# conconirsto flvd ctfCmt Oq flO«f$ thfOuQfi tho fMOtCtivs 
ca rvio g o t iOq- and i0g« to thus producod two concontrato Hmdt. MCh compnsod of po«Oor co n co n mt o 
tfnotwd m Mior 

9 WMr ti MO wi!h0f « wrn from tho hoatinQ votsol or r«sorvoir 2 throuQn ft mam lirto 1. Tho concontratt 
Ikadi oonnod from tho two vossols tOg. arK) lOOt ara ratumad to tha main kna i at two diffaram mudng 
ooava. 23g and 7q. raaoactvaiy. witft tha mixing points 23o. 7g bair>g aaoftratad from ona arwthar and with 
a conducovfty matar 26g providad tharaoatwaan. Uqutd cor^camrata. tucft as an acid, may ba takan from a 
auitabia co n ca tf^ or bag 50 by maans of a pump Si which may ba controUad in such a mannar that a 

to dasrad valua « odtamad in a dnp eountar S2. Tha co n ca ntr at a from tha drip countar S2 is co nd u cta d to tha 
main lina of condut i at a mixing point 23g. At a point 54 intannadiata tha mixing points 53 and 23g. a 
ftfthar conductivity matar of p>MT>a t ar (not shown) may ba providad. Howavar, such a matar is not 
naoaasanr if tha pwnp 5t for tha acid is controflad prabsaly. 

TYm ramaindar of tha systam shown in FK3. 8 corrasoonds assantialty to tha systam according to RG. 
6. with tha axcaooon of tha modifications for accomn>odating two diffaram st2a powdar concantrate 
ca r tr idoa s lOg. and lOg,. As shown in RG. 8. tha concantrata fluid ctrcutt 8g tnctudas two paraliat branch 
lirm 8g. ar>d Ogt. with onm cartridga tOg. baing arrar>gad in ona t)ranch lina 8g.. and tf>a other cartndga 
lOg. arranged in tha othar brach Kna 8g.. Convaniantfy. a holdar such as hotdar 43 shown m FtG. 7 but 
soad to accomodata ca r tndga tOg. can ba usad to hold carthdga lOg. in position in branch tins 8g.. 

K wnaraas a larger sued holder can ba use to hold cartrida lOgt in branch line 8g>. in thts way. only cartnda 
lOg can be pos i tK)r>ed in line 6g. and only cartridge I0g> positioned in line 8gt. This thus provides a 
degree of protection against improperty connecting the cartridges lOg.. tOgi to the systam. Of course, 
d i f f er ent connection means, such as diffarent martnars of connecting the conduits to the cartndges lOg.. 
tOg.. particular shapes for the cartndges and holders therefor, or other special configurations, could ba 

25 used for insuring that tha cartndges can be conneaad to tf^ system only at the correct locations. 

Branch line 8g. includes a pump I3g tr>erein downstream of cartridge lOg. for conducting concantrata 
fiuKS produced m cartridge lOg. to the main corKSuit 1 at mixing point 7g. whereas tKarx) )ir>a 8gt includes a 
pump 27g therein downstream of cartridge I0g« for cornJutting concentrate fluid produced m cartridge lOgi 
to the main conduit i at mixing point 23g. A separata phmir^ ltr>a 66g is also provided, conneaed to ach 

X of the branch bnes 8g.. 8g> via means of valves 32g.. 32gi downstream of the respective cartridges lOg.. 
I0g« arK) communicating with mainline 1 intermediato the throttle device 3g and the pump deareator 
rectar^ie 5g. Gg. The pnmtng Une 669 is for a similar purpose as the pnmmg lir^ 66 shown m FIG. 6 

By way of example, for preparation of a dialysis fluid, the cartridge tOg may contain a bicart)onate 
material m powder form, such as sodium t>tcartx>r\ata. whereas the cartridge lOg, may contain a different 

35 concentrate powder form, such as sodium chloride powder. In this mstarKa. the quanuty of sodmm 
t^carbonate m cartndga lOgjnay be on the order of 400-900 grams and. n^e preferably, approximately 
GOO grams, whereas the quantity of sodium chipnde in the cartridge iOg« would preferably be on the order 
of 1.000-3.000 grvns and. mora preferably. 1.300*2.700 grama and. still mora preferably, approxtmateiy 
1.400 grama Such cartndges lOg. and lOgi for uae in cor r ection with preparation of a dialysis fluKl. i.e.. a 

«o cartndga lOg. containing bcarbonata material and a carthdga I0g» containing sodium chionde material, 
both m powder form, may also be used m practice, together with a liquid concentrate 50 which contains 
other substances r^ecessary for the treatment, auch as. for example acid, caloum. potassium, magrtemm. 
glucose, or the like A suitable composition for tt>a liquid corKentrate 50. for example, may be as follows: 
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♦ 6H2O 
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♦ 6H2O 



24.92 9 



210 



Total approx. 



410 
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The QuantibM providtd in ttw •xampta har«inabov« corrttpond to that noctssary for ont trMtmant 
opsrvten or procsdur*. with tha quantity of watar baing datarminad $0 that no practpitation should ba a&ta 
to occur durvtg atoraga at rafrigar a ting cabirwt t ampar aiu ra. WHh a smaUar quantity of watar. thara is a hak 

2$ Gl piac i pi ta bort. In tha axampia abova. it will ba appraciatad that thataad of acidtc acid, othar abda could ba 
usad. such as, for axafnpla. hydrochloric acid or citiic acid. 

Prafarably. in tha ryatam shown in RG. 6. suitabia laauictior^ 5S and 56 ara providad m tha raspactiva 
brarvh concantrata Knas 6g. and Sg* prior to or upatraam of tha raapactiva cartridgas lOg. Mn6 lOgt. Thasa 
lasirctio ns S5. 56 ara usaful in obtaintf>g a subpraasura in tha two cartridgas lOg.. lOgt dunrtg mal 

X primiftg of tha brcurt 8g». Priming is tharaaftar stoppad. and additional suction of watar into tha ca rtridga s 
lOg.. lOgi is inaurad. thus providing • faatura of sacunty that watar will covar tha powdar. avan tf an air 
cushK)n IS providad at tna top of aach cartndga lOg.. lOgt. 

Also, prafarably air or watar datactors ara providad ao that or>a can datarmina if tha cartndgas lOg.. 
iOg> hava t>aan filiad with watar. Furtt>ar. tha datactors may ba usad for chockii>g that tha cartndgas lOg.. 

n lOg, did not mcMa any watar tharain whan tha systam was initially stanad or primad. Hara it should ba 
notad that if a column or cartndga 10 is filiad with watar and laft tharain for any pariod of bma. mvm 
bacauaa tha concantrata fluid producad is unusad or only partly uaad, thara is a nak that tha dry powdar. 
stabia in and of itaalf. may ba altarad or that bactaria growth may occur within tha car tridga or column 10. 
For this purpoaa. as shown in FIG. 6. an air or watar datactor 57 may ba providad tfi tha pnmmg Kna and^or 

« saparata datactors 56 and 59 may ba arrangad diractty downatravn of tha raapactiva cartndgas lOg.. 10g> 
lor chadong whathar tfia cartridgaa lOg*, tOgt contain any watar at tha start of a traatmant oparabon. 1. to 
inaura that thay hava not baan partly uaad praviously or, lor othar raaaona. comam liquid tharain. Such 
daiactors 57. 58* 50. for axampia. may ba in tha form of normaHy dry a l a ct roda s arrangad inaida tha 
pnmmg and^or branch conduit Knas 66g. 8g.. 8gi. or could avan ba a rr a ngad mvda tha cartndgas or 

«s coiumrta lOg.. I0g». Altamativaiy. conductrvity matars could ba amployad m tha syttam whch snow a 
daflaction ortiy whan air mcHidad in tha aystam has paasad tharathrough Hara it should ba notad that if tha 
prasanca of watar is datactad in tha cartridgas or columns, suitabia alarms can ba actuatad Kx msunng that 
tha praparad sokmon ts not dakvarad to tha dialyzar. such as. for axampia. by closing of tha vt*va 30g and 
opaning of tha valva 29g. 

so Furthar with r spact to tha ambodimant of tha systam ahown m FIG. 8. it should ba notad that tna aod 
from tha contamar 50 may mat ad ba fad int tha concamrat tir>a dgi upstr am of tha pump 27g. thus 
providing tha advantaga that tha acid is fad to a tina which has a mora constant prassur Har >t shouk) ba 
noted ittat tha prassur of tha fluid witrtin tna main bna 1 may vary, wharaas. the pressure wtmm the iir^es 
8q 8g, 1$ more constam Thus, by such a construction tha nsh is less that f»uid «ou*a be conoucteo 'nio 

55 tne tank or contain r 50. or sucked tharaoutof without any suitabi control 

SiiH turmer as wim ine systems oi tne pres nt mv ntion dcscnbeo Dy ^av o» n^e otne' e'^DO0»me'^ts 
nereinaoove n atarm rr^ay Sunaoiy oe provtoeo to protect against an tncof^ec: tr^iojCT-vt, /aiue Dt 
'▼^easure^ oy ir»e vanous conouciivity measuring 0 vtces 2Sg of 319 J- tr^r -ai^-es '^eas-fe" o\ 



0 27S100 



OH mmm 26g. or by any 09m rrmmt- Additionally, an atarm could atso ba ga^atad if m^rv is an aeaanca 
of any acid from ma contam«r 50 praaant in Jtm Onp countor 52. Conv^m^rrdy. ma contMar SO for m acid 
may compnsa a piaiDC Dag wrncft can convan**ntty do connoctad to ma tystam oy tn%mt of a surtaota 
couphng dav«ca, aucn as. for ax^pio. that das c nbad and shown m U.S. Param No. 4.636.204. As for ma 

s aod pump 5i. a vokimatnc-typo pump may Do utiNzad whtch providos tha dasirad flow of aod through ma 
dnp countar 52. Stilt furmor. m addition to tho arrangomant of tha aod or bquid co n ca ti uaia Doing 
tntroducad into tho m»n kno 1. mo bQuid or aod from tho comain«r 50 may also Da fad to a potm m ma 
mam line i which is downstroam of tha conductivity matars I4g and 26g. which would provido tha 
advantago that tho cond u ct vity matars I4g. 26g would not Do mfluoncod Dy tho introckjction of acid tmo tho 

TO mam ima i. 

It will mus Da app ar am from tf)o foregoing dMcnption that tha prosom invontion providos a systam for 
prapanng a fluid in t arxiad for a medical procedure Dy mixing of at least one corKentrata in a powder form. 
The system in accordance wrm the preaem invention compriaes a reservoir 2 for a source of water, and at 
laar one vesaei 10 for contairung a corKentrata m powdar form, and a fluid conducting csrcuit 8 for 

rs w i m dra wif>g a amall Quantity of water from the reaarvoir 2 and passing same through the vessel iO 
com ai n m g the conc e nuaie m powder form in order to dissolve the concentrate Defore it is mixed wim the 
rest of the water withdrawn from the reservoir 2 through a main or pnmary fluid conducting mevis 1 
downstr e am of the liquid-contaifw^ reservoir 2. In accordance wim one aspect of the present in>f%ntort, 
measunng mearts 14 are provided m the primary fluid cortduit means i downstream of the mixing point 7 

20 for measunng the composition of the prepared solution oDtairted Dy mixing of the produced concentrate 
fkud *n the con c entr a te fluid circutt 8 wim water Deir^ cortducted mrough the primary conduit 1. and flow 
regulating means 13 provided in the cor>centrate fluid orcuit 8 downstream of the concentrate vessel 10 
which IS responsive to tho measunr^g means 13 for controlling the flow of concemrata fluid from the vessel 
10- 

75 In accordance wim a further aspect al the present tnventon. a source of secorx] concentrate fluid 25. 
lOgt IS provided as well, and fluid conducting means 24 are provided for imroducing tt>e second 
concerttrata ttuid into the primary fluid cor>ducting means 1 at a second mixing point 23 therein to De mixed 
wim the fluid Deing cor>ducted theremrough to thereDy produce a prepared solution downstream of tf>e two 
mixing points 7. 23. the prepared solution Deing composed of a mixture of water wim a first cor>c ntrata 

X fluid produced Dy cortducting water from me reservoir 2 into the vessel 10. lOg. containing ma corKentrata 
m powder form arK) a second concentrate fluid from the source 25. lOgt thereof. In one amoodiment of the 
present invention, me source of second concentrate fluid comprises a corKentrata m lH)uid form 25. wheras. 
in a furmer emoodiment of me present invention. tt>e second concentrate fluid is produced Dy corKucting 
water from the resen^oir 2 mrough a secor^d vessel lOgt containir>g powdered corKentrate therein to 

M dissolve the second powdered concentrate m the water to produce the second concentrate flmd. 

In accordance wim a still further aspea of the present invention, me vessel 10 comatning me 
concemrata in powder form meretn includes an inlet at me top thereof ar>d an outlet of the Donom thereof, 
wim the vessel 10 Deing arranged m the corKentrate fluid circuit 8 so that water withdrawn from the 
reservoir 2 is introduced into the top of the vessel 10 to produce a corKentrate flmd comaimrtg dissofved 

40 powder concentrate therein, and so that the concentrate fluid ts withdrawn from the Dottom of the vessel 10 
and cor>ducted to the pnmary fluid corxSucting means i to t>a mixed wim water Doing conducted 
theremrough In this manner, water is corxJucted through the powder corKentrate vessel 10 from the top 
thereof to the Dottom thereof to thereDy maintain and provide a relatively constant concentration level of 
dissolved powder corKentrate Conveniently, me powder corKentrate vessel 10 may compose a normally 

«s completely closed cartridge lOf. havir^ perwaDie memDrar>es 62. 64 at its mlet and outlet outlets whKh 
are adapted to De perpetrated upon Deing conr>ected to the corKentrate fluid orcuit 8. The cartridge lOf 
contains a Quantity of powder concentrate therein suttaDle for or>e treatment procedure. In this m^nrm, for 
diflerent treatment operations, it is only necessary to connect new cartridges 10 a/Klor other sources 25. 50 
of iiQuid corKentrate to tf>e system, with the remaining comporwts of tf>e system Deir^ reusaDie for 

sc differ nt medical proceour s or ueatments. 

As will De reaoiiy aooar nt to th s sictited to m art. me pres nt mv ntion may De usee m omef 
specific f tms wimout oeoarting from its spirit or essennai cnaract nsncs For example, me comoonenis 
•nciuo 0 m the syst m may t>e varied within wide limits Doth witn regard to meir lorm and meir function 
Furinermorc it wtii De BDoareni to those v rsed in tn art mat tn system of m present invention can 
'eaO'ty De moai'teo Dy comomations oi one O' mote oowo r concentrates eitne' aione 'n lurme' 
:Dmc»natior *.tr one Of 'nore iiQuiO concentrates toi D'OOucmg a 3 sireo oreoafed solution '0' a 'T^eO'Cat 
I'lreT-'e *• veaf^e*"-: Tre o^eter'^c ennDoain^en»s aescoea neretnaoove af*? mere^o": '^^^ ii'^s-oe'e: 
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1. A syiMn lor pmpmint a fluid for • modical procodvo &y mbdng of at ioosi ono 
pom^m fonn witfi v^iar, aaid ayito^w MfiQ ctiafOCtwsod byt 

a vMavt (10) lor comaining a conc«ilraa» (1 1) in pOTidv tomu 
to Wmmia conductfng maana (1) hawinQ a M and lor co mmuii ca ano ««h a aouea O) ol ^ 
vrMw ««aar into aaid M fluid conductfno moM 

aacond »ad conducting m aa n i ff) h awnp a >nt and lor gj i n iw u ni ca in j iNdt a aouca d a— r (2) and 
a aacond ort iju in n nrt ca »i g wWi «i iNat of aaid vaaaal (10) lor Mrodueino Miar Mo aald vaaaai to 

fs Md Itwd eonducting maana (8) comfnuacaOne ^ an ouOat of aaid vaaaal (10) and «Wi a < 
(7) in aaid tffl ffcad conductinQ maana (i ) iniai w i ri aa aaid am and aacond andt lor < 

(10) inio aaid irat fUd conducting maana (1) 10 ba mfaa 
eonducting maana (i) to maraty produca a praparad wok^ ^ aaid flrat 
(1) lor daivary lo laid aacond and of aaid «rat fluid conducting maana (1); 
JO maaaiawio maM (14) in aM arat fluid conducting maana (1) downaoaa m ri aaid minng point (7) lor 

of Ow praparad aoiuOon oMainad by mixing of aaid ujncanuaia fluid and waiar 
^ aaid firat fluid conducting maana (1): and 

flow raguloling maani (13) in aaid Mrd fluid conduding maana (0) m ap o na iva lo aaid maaauring maana 
(14) for um ooa tf i g ma flow of aaid co <i ca < mBta fluid ^rom aaid vaaaal (10). 
25 2. Tba ayatam Of Oaim 1 funhar include a common aouroa (2) of waMr lor aaid irat and aacond fhad 
conducting mam (1. 8). aaid fM anda of said fint fluid conducting maana (1) and aaid tacond fMd 
conducting mavta (8) aach conrwnunicating witti aaid common aourca (2) of volar. 

X Tha ayatam of Claim 2 wharain said common aourca (2) d watar comp ria aa a l atarv c i r (2) lor 
currtjinmg watar. 

JO 4. Tha tyatam of Claim i wharain said maaauhng maana (14) compriaaa a conductivity maaauring 
davca (14). 

5. Tha ayatam of Ctatm 1 wharain said now ragulating maana (13) co mpr isa s a Ovciding davica (15). 

6. Tha ayatam of Claim 3 furvw incKidmg a auction pump (5) arrangad in aaM) l&rat fluid conActing 
maans (i) dpwnatraams of said mixing point (7) for conducting watar from aaid raaarvoir (2) through aaid 

J6 firat fluid conducing maani (i) and for conducting watar from aaid raaanm (2) through aaid aacond and 
third fluid conducting maans (8. 8). _ _ 

7. Tha ayatam of Claim 8 funhar including a ttvotding davica (3) arrangad in aaid flrat fkad conAcdng 
mam (1) imarmadiata said roaarvoir (2) and said mixing point (7). and Mm incMing a daaarating 
davica (8) vrwgad in aaid flrat fluid conducting maans (i) downanam otf aaid auction punp (8). 

« 8. Tha ayawn of Qaim 1 wharain said flow ragulafing maana (I3a) compriaaa a mcbon punp (13a). 

8. Tha ayawn of Cttm i wharain a»d iniat of aaid iMaal (10) ia at tia top ftaracf and aaid oiMt cf 
a»d vaaaal (10) ia at vta bottom rnaraof ao thai waiar ia conduciad tvough aaid ^>oaaa l (10) bo m^8ia »ep 
tftvaof 10 tho boDom maraof to ifmwbff maintain a raiatrvafy oonatam concarMion lavai d tfaaolvad 

tfard fhad conducong maana (8). 
10. Tha ayaMn of Claim i wharain aaid vaaaal (10) acludaa a vant opantfig (18) tfvarain arrangad m 
too of aM vaaaal (10). »td tha ayatam hirtharmora indudaa a fluid lina (18) oommuncatng wi»aaidvant 
cpanmg (18) in aaid vaaaal (10) and having shut-off mam (20) arrangad O^arain oparsliva to pravani ma 
flow of iquid from aM vaaaal (10) through aaid fluid ina (18). 

11 Tha ayatam of Claim 10 wharain s»d flow ragulaiing mam (I3a> compr i aaa a a ction > ^ (I3a> 
so vrangad m s»d th^d flmd conducting mam (8) and wharam aaid fluid fcna (18) commu*caiaa with aa»d 
third fluid eonducting mam (8) upstraam of said aucton pump (I3a). 

12- Tha systam of Claim 10 wharain aa»d first flwd conducting maana (D mchidas a suction pump (5) 
sfrangad thara»n lor withdrawing watar from said aourca (2) of waiar. and wharam said ftwd w>a (I9bi 
comrrtunicatas with said first fluid concucur>g m sns CY) upstraam of said suction pump (S) 

5i 
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13 Th« tyfism of Omm i wttpvM «M vmmi co mo n— s a lirvt (10) c cnawin Q t %«t 

c of Konja t m ooivdir «onn. and wtwain said tyawn furthr mdudM a aowe* (2S; 28«; SO: lOgt) of aaoond 
co iK m m mm fM and mMnt (24; 24«; Si-tt; 8^ tor trmodubng said sacond conti i um fkad mo aaid firat 
fluid cviducoog r wa na (i) to M mixad with said first co n ca ntr at a fM and «a»r bsing oonduoad ffvough 
f sftd fifat flmd conductmQ maans 

14. Tha lynam of Omm 13 wtwan said sourca of sacond c cn c antr at a fluid compriaaa a aotfoa (29; 
29a: 90) of aacond concantrata tf> liquid iDrm. 

19. Tba syaaam of Omm 13 wnarasi said mddng pomt compriaaa a fim muong point (7). and v^taiam 
aaid maana for snoduonQ con^pnaaa team fluid c ondu ct ing maana (24: 24a; 8oJ convnuncabnQ sMh aaid 
to aourea C29; 29a: 90) of aacond conc a nwa and «iin a sacond mixing point (23: 23a: 23o) in aaid IM fliad 
oonducting maani (1) intarmadiata aaid irat and aacond anda and apacad from aaid 6rat mixing point (7) 
lor conducting a«d aacond tontanuatt luid imo aaid first fluid conducting maana (i). 

16. Ihm siaiam of Qaim 13 wfiarain said sotfoa of aacond co n canua ta fluid comp naaa a aacond vaaaai 
(lOgt) containmg a aacond concantrata in powdar lonn. and fourth fluid conducting maans (80t) commw* 

?s mca^ witfi aaid aourea (2) of waiar and an iniat of aaid sacond voaaal (lOgi) for invoducing watar ftrom 
aaid aotfoa (2) of waiar wm said aacond vaaaai (lOgi) to produca aaid aacond cunt ai itiai a fluid. 

17. thm ayswn of Oaim i wnarain aaid vaasal (10) contam a tu i canba m in powdar form having a 
parwia aiza which ts graatar than 100 niewts. 

16. Tba ayatam of CUim 17 wharain aaid co n c an uata (ii) in powdar term co mpri sas a t)fcartanasa 
» maianaf having a parKia sua bafwaan 130 and 900 microns. 

10. Tha ayatam of Cfaim 1 furthar inducing watar datarmming mparts (97<90) for datarmining if wacar is 
praaant in aaid vaasal (10) p r af ar aW y sfso alamt maarta for gartarating an alarm signal rf watar ia praaant in 
said <asial prior to stan-up of aaid syMm. said alarm maans bamg rasponsiva to said watar datarm in ing 
m a ant . 

25 20. Tha ayatam of Oaim i wharain aaid vassal (10) co m pr isas a aatf-containad ca nhdga c ontaining a 
QuMity of conca n uata in powdar form aiaram which is suitabia for ona traatmant procadura. and wharain 
sftd o ^idga comprisas a dosad wssai (lOf) havmg panatrat>la ma mt y a r m (62. 64) at aaid inM and said 
ouoat tharaof . »na wharem said sacortf snd third Auk) cor^Aicting maarts (6. 8) communicata with aaid inlat 
m6 s*d outlat raspactivaty of said closad vassal through said panatrabla mambranas. 

X 21. Tha syatam of Claim 20 furthar including connacting davicas (46. 47) for connac tr ^g said sacond 
«^ tfurd fluid conducting maans (8. 8) to said carthdga vassal (lOf). said corwtacting davicas aach having a 
first 9n6 for par>atratmg ona of said panatrable mamt)rar>as (62. 64) ar>d a sacor^ and to which onm of said 
fluid cor^ducting fnmwn (8. 8) is conr^aciad. 

22. Tba syatam of Claim 2i funhar sciudtng a holdar (43) for hotdtng said vassal (lOf) and wharain said 
15 connacong davicas (46. 47) ara moumadto .Md holdar. 

23. Tha syatam of Claim 20 wharain ma contams of said carcndga ara intamatty stahlixad. prafarabfy by 
mam of radiabon. such as gamnr\a raMbon. 

24. Tha syatam of Claim 20 wharais said carthdga contains a aodium bicart>onata matarial in powdar 
form, tha quantity of aaid bicart)onata aiatahal m said cartndga bamg on tha ordar of 400 to 900 grama. 

^ prafarabfy appronmaialy 600 grama. 

29. Tha syatam of Qaim 20 ^Hfm^m said canndga contains a aodium chtornla matarial in powdar form, 
tha Quvttrty of notarial containad in said carthdga baing on tha ordar of 1.000 to 3.000 grama. 

26. Tba syatam of Oaim 29 wharam tha quantity of matanai containad m said cartndga is on tha ordar 
of 1.300 to 2,700 grams. prafarat>ty apomtmataly 1.400 grams. 

46 27 Tba aystam of Daim i wharan said vassal compnsas a first vassal (lOg.) contatfung a first 
concantrata m powdar form: and whara« said systam hmtm mdudas a sacond vossai dOg*) contamg a 
sacond concantrata m powdar form, a sourca (90) of liquK) c on can trata. fourth flmd conducting maana (Og*) 
commumcaDf^ with said sourca (2) of ««iar for tntroductmg watar into said sacond yf9t%9i dOgi) to procfcM 
a sacoTK) coTKontrat flmd comaintr^g dosoivao sacorx] powdar concantrata thararn and for corxhicting said 

$0 sacond corKantrata fUnd from satd >Bcor>d vassal (iOg,» into said first fluid conducting maans (D 
mtarmadista said first and sacond andS to be mixed with HutC batng conduaed througn said first fluid 
conouCTing m ans (1). and fifth fluid canducnng maans l5i 52) communicating with said sourc l50l of 
liquid corvc ntrate for wiihorawin^ iiQud concentrate from satd source (S0> of iiQuid corKentrste arm 
inirooucing satd iiQuid coocemraie into »*id first ftu»d conouctmg m ans (ii intermediate said first and 
secono enos to oe mix a ^txn fiu»o oemg conoucteo tnrougn said first fluid conducting means (M. wr^ereoy 
3ai3 D'eoareo soiui'On 5 corrofrseo ot saio »>fsi concentrate Muid said second .roncentraie *ioid ano saio 
■zj- r. rrncentraie Ti.rec m*:^ *atf •tnora*'^ *fO'^ saiC source (2» :* -.viiie' tnrougr* saiC ♦"'st Uwz 
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28. Th9 syTOm of CUim 27 wh«r«tn said first v^sMi (lOg ) comatns a todmm ^■f^#y >f^*^f t mmnal m 
vomom form, and said aacond vaaaal (1O0>) contains a salt matanaJ m powdar form wharam sM iQud 
co n ca nt aia contains a substanca satactad from tha group consisting of an aod. caloum. potassiua. 
'vtagnaaium. and gtucosa. 

s 29. Tha syatam of Ciatm 1 whararn said first fluid conducting maans (1) if>ctudas pnmary flow ragulattfig 
mMns (S) for raguiating ma ftow of fluid througn said first fluid conductng maans {^^. a»d primvy flo« 
ragutating maans (5) daing ooara&va to provida a flow rata of up to at laast 500 mLmm. ttirougf^ Sftd fitst 
fluid corK)ucting maans downstraam of said mixing point (7) 

30. Tha ayatam of Qatm 29 ^t^m^n said flow raguta&ng maans (13) m said third fluid conductng 
fo maans (8) m ooarauva to provida a now rata of up to at laast 30 mt. mm of concantrata fimd through sad 

third fluid conducting maaris. 

31. Tha syatam ol Daim 30 w*>arain said primary flow ragutating maans (5) is oparativa to provida a 
flow rata d up to appronmataly 1,000 mUmm. through said first fluid conducting maans (1) dow na traam of 
said mixing pomt (7) and said flow ragutaDng maans (13) in said third fluid conducting maans (3) d 
oparauva to provtoa a flow rata of up to approximataiy 40 mi., mm. through said third fluid conduc&ng 
maarts. 

32. Tha systam of Claim 1 furthar including maans for priming said systam. said maans for priming 
including vafva maans (32) in said third fluid conducting maans (8) imarmadiata said vassal (10) and aaid 
flow ragutating ntaans (13a) and a phmiAg fluid Kna (66) connactad to said vatva maans (32) and to sad 

» first fluid conducting maans (1 ) imarmadiata said sourca (2) of wttar and said mixing point (7), said vaha 
maans (32) baing ooara&va to opan said priming lina (66) to commumcata with said third «ud conducting 
maans (8) for pnmmg of said systam and oparativa to closa communication batwaan said priming lina (80 
and said third fluid conducting maans (6) aftar said systam has t)aan pnmad. 

33. Tha systam of Claim i furthar inciudir>g maans for disinfaction of said systam. said maans lor 
25 dismfacton including a sourca (39) of disinfacting solution and disinfactng fluid Itnas (40. 42) lor 

tntarconnacting said first, sacond and third fluid conducting maans (1. 8. 6) in a mannar to conduct 
disinfacting solution from said sourca (39) of disinfacting solution through said fluid conductng maans (1. 8 
8). said maasuhng maans (14) and said flow ragulabng maans ('i3). 

34. Tha systam of Claim 15 furthar including first and sacond maasuhng rnwtt (14. 26) in said lint 
70 fiud conducting maans (1). said first maasunng moans (14) paing downsuaam of said first mixing point (T) 

and oparativa to maasura tha composition of fluid in said first fluid conducting maans (1) dow ns traam of 
said first mixing poim and said sacond maasunng maans (26) bamg downstraam of said sacond mnong 
point (23) and opartiva to maasure tha composition of fluid m said first ftmd corxSucting maam 0) 
downstraam of said sacorrd mixing poirn (23). 

7S 35. Tha systam of Claim 34 furthar including first flow ragulatmg maans (13) rasponsiva to said fast 
maasunng rr\w\% (14) for controlling tha flow of said first concantrata fluid through s»d third fUid 
conducting rr^aarts (8). and sacond flow raguiating maans (27) rasponsiva to said sacond maaauring maans 
(26) for controlling tha flow of said sacond concantrata fluid through said fourth fiuid conduct in g maana \Hi 
36. Tha ayatam of Claim 35 wharatn said first and sacor>d maasunr>g mw\% aach comprisa a 

^ corxSucuvity maasuriftg davica. 

37 Tha systam of Claim 35 furthar including a throttling davica (3). a Suction pump (S) and a daaratmg 
davtca (6) an-angad in said first fiuid conducting maans (i). all arrangad in said fm fluid conduct in maam 
downstraam of said sourca (2) of watar and upstraam of both of said first arKS sacond mixmg points (7. 23) 
36. Tha systam of Claim i6 including a concantrata fluid orcutt (8. 8). said cor>cantrata fimd circuit 0. 

<5 8) including first connaction maans (46. 47) at a first locabon in said concantrata Huid ctrcurt for c o nn a ctr g 
said first yt^%m\ (lOg.) to said concantrata fluid arcuit so as to mtroduca fluid containing watar from sftd 
sourca of wat r into said first vassal to dtssoiv said first cortcantrata and t withdraw fluK) containing sad 
dissoivad first corKsntrai from said first v ssei. arKJ sacond connaction maans (46 47) at a sacr-io 
location in said concantrata fiu»d circuit loi connecting said sacond v ss i (tOg,! to said concantrai fM 

sc Circuit so as to introduce (luto containing water f.om sa>d source of water mto said second v ssei c 
otssoive said sccono concentrai ana to wtnaraw fluid containing saiO dissolved secono concentrate from 
saio secono v ssei saiO first ana secono conn cti n means Demg di« rent from one anomcr so mat sad 
I'fsi vessel IS omy conn ciaoie lo saiO conceniraie fluid circuit at said first locanon oy said firs: connectior* 
'^eans ano saiO s cono v sse' ts oniy connectaoie to saio concentrate tiuio ctrcun at satC secono locaito'^ 
saio secono connection n^eans 
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Se. Tht tyMm of Ci*m 38 wtarm s«id first v^ml (lOg.) has ft hrtt configurMn and Sftd Mcond 

^^VMi (lOQt) '^sft ft ftftcond diffftWTt cpnfiQuntion: snd wh^ffttft tttC first confi^cbon rnMns cofnpnsM ft ftrst 

holdftr (43) conftgufM lo hoM ft vMSfti hftvmg sftid first cortfigurfttion ftr^d ftftid Sftcond c onntctton mMnt 

oofYHViftM ft ftftoond hddftf (ft3) ootfliQurftd to ftotd ft v^ssol hftvinQ SftKj second confiQuffti^on. 
i 40. A carMgo imondod to bo usod m ft systtm m ft cc ord ftnc t with ftityono of tho pro c^ d in g Ctems. 

cftaractoruotf in tfwt it contains ft quantity of powder cu n c o nttftift suitftM for ono M&n^nL 

41. A ca nndgo in ftcc or dft nct with Clftim 40. tntorxM for difttysis with tho uso of ftt iMit ono 

co n comMft ftt powdor form, chftractorttod tn that it contftins ft quftntty of tho ordor of mognitudft of 400* 

900g ftodiun bicartanm. prvforabiy approx. ftOOg. 
fo 42. A ca nhdpft in accordanco with CUim 40* ^vttndod for dtftlysis togothor with ft cartridpa ftccording to 

Cttm It. charMarizad in that it contains a quantitiy of tha ordor of magmtuda of I00(^3000g aodium 

chlorida. apprapriaiaiy i300-2700o and prafarably approx. 2000g. 

43. A ca ftridpa in accordanco with Claim 40. ch ar actarizod in that it is totally dosad and providod with 

panavabol mambranos al its tniat snd outtat. 
1$ 44. A cartndpa m acco rdgn co with any of tha Ctatms 40-43. charftctanzod m tftat it is totftliy dosod ftrtd 

mamaVy startla. 

45. A cf tridQa in accordance with Claim 44. cftaractarized m thai it ts radiation storilizod. prafarably 
pamma radi«t)on starilizod. 
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